IL-12 receptor. I. Characterization of the receptor on phytohemagglutinin-activated human lymphoblasts.
IL-12 is a 75-kDa heterodimeric cytokine composed of disulfide-bonded 35-kDa and 40-kDa subunits. Included among the biologic activities mediated by IL-12 is induction of proliferation of PHA-activated human PBL. The concentration of IL-12 required to stimulate maximum proliferation of PHA-activated lymphoblasts is 50 to 100 pM. In this study, highly purified 125I-labeled IL-12 (7 to 15 microCi/microgram; 50 to 100% bioactive) was used to characterize the receptor for IL-12 on 4-day PHA-activated lymphoblasts. The binding of 125I-labeled IL-12 to PHA-activated lymphoblasts was saturable and specific because the binding of radiolabeled ligand was only inhibited by IL-12 and not by other cytokines. The kinetics of [125I]IL-12 binding to PHA-activated lymphoblasts was rapid at both 4 degrees C and 22 degrees C; reaching equilibrium within 60 min. At 22 degrees C, the rate of dissociation of [125I]IL-12 was slow in the absence of competing IL-12 (t1/2 = 5.9 h) and more rapid in the presence of 25 nM competing IL-12 (t1/2 = 2.5 h). The kinetically derived equilibrium dissociation constant ranged from 10 to 83 pM. Analysis of steady state binding data by the method of Scatchard identified a single binding site with an apparent equilibrium dissociation constant of 100 to 600 pM and 1000 to 9000 sites/lymphoblast. The equilibrium dissociation constant for competing ligands and sites per cell calculated from unlabeled IL-12 competition experiments ranged from 164 to 315 pM and 1067 to 3336, respectively, which is in good agreement with the values determined from steady state binding. The variations in KD and sites per cell were dependent on the individual preparations of lymphoblasts. Although the steady state binding data were consistent with a single class of high affinity binding sites, the kinetic dissociation data indicates a cooperative interaction between receptors on PHA-activated lymphoblasts. Affinity cross-linking of surface bound [125I]IL-12 to PHA-activated lymphoblasts at 4 degrees C identified a major complex of approximately 210 to 280 kDa. Anti-IL-12 antibodies also immunoprecipitated a complex of approximately 210 to 280 kDa that was produced by cross-linking unlabeled IL-12 to 125I-labeled lymphoblast cell-surface proteins. Cleavage of this complex with reducing agent identified one radiolabeled protein of approximately 110 kDa. These data suggest that the IL-12 binding site on PHA-activated lymphoblasts may be composed of a single protein of approximately 110 kDa.(ABSTRACT TRUNCATED AT 400 WORDS)